To assess the effects of the gatekeeper policy implemented in Shenzhen, China, in conjunction with a labor health insurance program, on channeling patients toward community health centers (CHCs).
Introduction
China once had a widespread, 3-tiered healthcare system that offered preliminary yet comprehensive, equitable health services to all. Albeit poorly equipped and poorly financed, the system relied heavily on the first-tier, a network of community health centers (CHCs) and their satellite stations that reached everyone. The primary care-centric system was accredited for drastically reducing communicable diseases and improving overall health and life expectancy in a short time in China. [1] However, this system, which depended on public financing, collapsed quickly after China started the market-oriented economic reforms in the early 1980s and the reduced role of government in financing and regulating the health care sector. [2, 3] The disintegration of the community healthcare network and fragmented health care delivery system resulted in dual problems: lack of access to basic care in general and lack of affordability when patients have to seek care in hospitals in cities. [4] As the overall economy improves, China has been making great efforts in rebuilding its community health system for over a decade, for instance, investing in substantial amount of financial resources for establishing CHCs and community health stations, training primary care providers, enabling supply of essential medicines, and equipment. [5, 6] At the same time, the government has initiated and supported the establishment of public-private partnership health insurance schemes, notably, the New Rural Cooperative Medical System in rural areas and Labor Health Insurance System in urban areas. [7] Despite these many efforts, the "too difficult and too expensive to see a doctor" remains the biggest complain among patients in China. [8, 9] A persistent problem exacerbating health care access and affordability is the population's distrust of community health facilities. [10] The general perceptions among patients are that CHCs and stations lack well-trained healthcare providers, medicines, and equipment, and therefore, they provide poor care. Such perceptions lead patients to crowd large, famous hospitals, and renowned specialists. This tendency not only increases the overall access difficulties, but also threatens the financial sustainability of community health facilities since revenues from providing care, paid by insurance and patients, is expected to cover substantial portions of their operational expenses.
To address this complicated problem, Chinese government has been experimenting with gatekeeper policy. [11] Essentially, a gatekeeper system requires a patient to visit a primary care provider first, and the patient needs to get his or her primary care provider's referral before seeing a specialist or going to a hospital. This policy is widely implemented in tax-funded health systems, such as those in the United Kingdom and Spain, and in other social health insurance systems, such as those in Switzerland and the Netherlands. [12] [13] [14] [15] This policy orients a health system toward primary care by channeling patients and health resources to primary care providers. [16, 17] Researchers have repeatedly proven that this policy improves care continuity and coordination, and reduces inappropriate use of special care and hospitalization, and reduces overall health expenditure; however, patients are not necessarily dissatisfied because of restrictions on their choices. [18] [19] [20] As with most gatekeeper systems, China's experiment on gatekeeper policy centered primarily around payment policy and compulsory referral mechanism: only a patient does seek care from a community health facility, or was referred by designated CHC, his or her health insurance covers all or a substantial portion of the charge; or he or she pays all of charges out-of-pocket. [21, 22] Since the Ministry of Health issued in 2006 a directive endorsing this policy, health administrations in many provinces, districts, and cities had launched various pilot schemes to implement it, mostly in combination with other reforming initiatives aimed at promoting essential medicines use, chronic disease management, health promotion, etc. [23] [24] [25] [26] Our previous study showed that patients' willingness for visiting CHCs is high [27] and another study indicated that patient satisfaction with the gatekeeper policy was low [28] , however, the effects of the gatekeeper policy in China and patient satisfaction with community health service between patients with and without gatekeeper policy were not evaluated or compared.
This study was the first attempt. We surveyed a convenient sample of 8000 patients who visited a selected set of CHCs in the city of Shenzhen between May 1, 2013 and July 28, 2013. Two groups of patients were identified, 1 group who had labor health insurance with gatekeeper policy and the other group who had no insurance and therefore were not subject to gatekeeper policy. We compared their choices of first contact, community health services utilization, and satisfaction. Our objective was to understand to what extent the financial incentive-based gatekeeper policy affects the patients' utilization of community healthcare services.
Methods

Ethical review
Our study was approved by the Ethics Committee of Tongji Medical College, Huazhong University of Science and Technology and was carried out in accordance with the principles of the Declaration of Helsinki. All the respondents were provided with the informed consent form, and were informed that they had the right to participate or refute the investigation. All the questionnaires were filled in by respondents anonymously.
Study setting and subjects
The study was conducted in the city of Shenzhen, neighboring Hong Kong. It is the first city to start the market-based economic forms in China. As it was a fishing village 30 years ago, the city becomes a symbol of the new economy in China and has witnessed drastic transformation. Migrant workers and their families come from all over the country and account for over 80% of the city's current population. In addition to building a strong community healthcare network to serve the highly mobile populations in the city, Shenzhen government has had great success in building the labor health insurance system. Since 2006, the labor health insurance system has offered coverage to all migrant workers and their families, each enrollee is now bonded to a CHC for all health services and is required to get referral from his or her designated CHC before seeking care elsewhere. Enrollees who seek care without CHC referrals have to pay all charge out-of-pocket. However, a substantial percentage of migrant workers and their families, especially those working for small businesses or self-employed, have no health insurance and pay for their medical care by themselves regardless of where they seek the medical care. These people are free to choose and use any healthcare facility, or forgo care, depending on their financial ability, but are not subject to any gatekeeping restriction.
To investigate how the gatekeeper policy affects the patients' utilization of CHCs, we conducted a cross-sectional study and selected 4 street zones of Bao'an District, a district containing more than 60% of the labors of Shenzhen. In each zone, we randomly selected 2 CHCs and obtained their collaboration for this study. At each selected CHC, 1000 patients were intercepted and interviewed after they completed their visits, of whom 500 were patients with the labor health insurance policy and 500 were self-pay patients. The inclusion criteria for participants were as follows: patients who were over 18 years old; patients who had the ability to identify their own physical conditions and judge their health care experience. The survey was conducted between May and July in 2013, with a targeted total sample of 8000 patients. There were 7911 valid questionnaires and 89 questionnaires were excluded with the lack of large amounts of data, of the 7911 subjects, 150 were excluded with the lack of socio-demographic data or aged below 18 years old. Finally, 7761 patients were included in the database. [27] 
Questionnaire design and data collection
The questionnaire was first developed by reviewing similar literatures and improved through group discussions and mock interviews. We then conducted a pilot survey at a CHC for further refining the questionnaire. The completed questionnaire contains 3 parts: socio-demographic characteristics; health status and care seeking behavior; and satisfaction of care. The satisfaction was scored using a 5-point Likert scale ranging from "very dissatisfying" (1) to "very satisfying" (5).
The survey was conducted at the payment service department, which was the last step for each patient visiting a CHC. A staff member from the CHC was responsible to approach a patient who was about to leave the center, provide the patient with an overview of our research, and then request the patients' willingness to participate in the study before asking the patient to complete the survey questionnaire.
Statistical analysis
The data was analyzed using SPSS, version 16.0 (SPSS Inc, Chicago, IL). We tabulated the characteristics of the respondents and used the t test of 2 independent-samples and x 2 tests to compare the differences between the 2 groups of patients. Logistic 96: 38 Medicine regression was carried out to determine the factors significantly associated with the probability of patients choosing CHCs as their first treatment choice. Linear regression was applied to explore the influencing factors of utilization and satisfaction of care at CHCs. All differences were tested using 2-tailed tests and a P value of.05 was considered statistically significant. In the present study, we excluded 874 patients who did not fill in some key questions such as patient's choice of a CHC as the first contact, patient satisfaction, etc. And we also compared the included patients and 7761 patients, and no statistical differences were found about socio-demographic characteristics between the 2 groups (supplementary material Table 1 , http://links.lww.com/ MD/B872).
Results
Of the 8000 patients surveyed, 1113 had missing values on key questions and were dropped from the analysis. In total, 6887 questionnaires were eligible for analysis, including 3501 participants in "with gatekeeper" group and 3386 participants in "without gatekeeper" group. Table 1 shows the sociodemographic characteristics of the 2 groups of patients. Compared with the "with gatekeeper" group, the "without gatekeeper" group appeared to be younger, with higher percentage of female (62.4% vs 56.4%, P < .01), less likely to be married (60.8% vs 73.8%, P < .01), with lower income (P < .01), and less likely to have chronic conditions (14.6% vs 19.6%, P < .01). The differences between the 2 groups in self-perceived health conditions and the distances to the nearest CHCs were not statistically significant (P > .05). Table 2 shows the results of the bivariate analysis of the differences in 3 indicators of use of community health services. Although over 90% in the both groups considered CHCs as their first choice, this proportion was significantly higher in the with gatekeeper group when compared with the without gatekeeper group (96% vs 91%, P < .01). In accordance with the previous finding, the group with gatekeeper also made 0.88 more visits to CHCs in the past year than the group without gatekeeper. In the meantime, bivariate analysis found no differences in the 6 patient satisfaction measures (P > .05).
Results show that the OR of gatekeeping on patient's choice of a CHC as the first contact when seeking medical care was statistically significantly (Table 3) . Controlling for demographics, income, health status, and the distance to the nearest medical facilities, patients locked with gatekeeper policy were 1.77 (95% CI (Table 4 ). In addition, older age, poorer health, and chronic conditions were independently associated with higher number of visits to CHCs.
Results on the 6 measures of patient satisfaction with the care they received at the CHCs are presented in Table 5 . When controlling for confounding factors, 5 of the 6 measures were not 
Discussion
Our bivariate and multivariable analyses suggested that the gatekeeper policy in Shenzhen, China, did have its intended effects. Compared with patients without gatekeeping restriction, patients with insurance policy who contacted CHCs first were more likely to choose CHCs first, visit more often regularly, and, equally satisfied with their care at CHCs. Overall, our findings were consistent with previous studies, which had shown that gatekeeping increased the use of primary care [27, [29] [30] [31] and reduced the use of specialists and hospital care, [14, 16, [31] [32] [33] [34] but without adverse impact on patient satisfaction and health outcomes [27, 29, [35] [36] [37] . Various policies similar to gatekeeper policy in Shenzhen have been implemented in many areas of China for the past decade. In Beijing, the elders and the unemployed who purchase the urban residents' basic medical insurance are required to go to designated CHC for care and referral; in Nanjing, the gatekeeper policy applies to all residents who join in the urban residents' basic medical insurance; and, in Zhuhai, each insured person must sign a contact with a CHC at the enrollment and agree to the gatekeeper policy; in the Changning District of Shanghai, similar network had also formed. [22] [23] [24] [25] 38] Mostly, the gatekeeper policy is embodied in the substantially reduced reimbursement rates for patients who seek care without referral from their designated CHCs. [39, 40] In the published literature, much has been said about the significance and necessity of having gatekeepers in strengthening primary care and improving rational use of health resources, [41, 42] but little has been reported on how gatekeeper Table 2 Utilization of CHCs in the past year. This study has some limitations. First, to address our research questions, it could have been ideal to compare community health services between insured patients with gatekeepers and patients without gatekeepers, but such data are not available. As CHCs are usually cheaper than hospital care, self-pay patients may Table 4 Multivariable analysis of factors associated with number of visits to CHCs in the past year. choose CHCs first for economic reasons. As a result, our estimates on the effect of gatekeepers may be under-estimated. However, the expected underestimation serves to strengthen our conclusion that gatekeeper policy has a positive effect in channeling patients to CHCs. Second, our study was based on a convenient sample of patients who just completed their visits to CHCs. The fact that they were in the CHCs at the moment of the survey may already indicate their willingness to seek medical care in CHCs, which explains why over 90% of the patients in both the groups considered CHCs as their first choice. However, since both the groups of patients were compared in the same setting, and the analyses were done with controlling for confounders, we found that the differences between the 2 groups in choice and utilization of community health services should not be biased toward either group. Besides, we did not consider patients with other insurance among all surveyed patients without labor insurance when we conducted the survey, which may influence our results. However, our conclusion will not be changed because the proportion of other insured patients was low among all surveyed patients without labor insurance. Further study with such confounders should be conducted to assess the effect of gatekeeper policy more accurately.
Third, a number of confounding factors were adjusted in our study, however, there were still some other factors that were not included, such as wait-time, accessibility to higher-than-CHC hospitals, different severity and categorizes of diseases, psychological factors, which could also affect patient's choice. For instance, patients may choose CHCs for the longer wait time in higher-than-CHC hospitals. Besides, although we controlled for health status when analyzing the use of CHCs, some of the differences in the number of visits to CHCs in the past year may be due to the use of alternative, essentially primary care. For example, self-pay patients may use more private, traditional healers, which are usually cheaper, instead of going to CHCs. As a result, our findings may over-estimate the channeling effects of gatekeepers. Furthermore, patient satisfaction measures, defined as 5-point Likert scale and solicited as we did, may not be sensitive enough to detect the different levels of satisfaction. All these measurement issues are common to studies of this type, and should not substantially affect the overall research findings. Besides, more advanced model such as regularized logistic regression [43] may be more effective when too many factors in model, which should be tried to be used in the future research. Last but not the least, the results of the present study were limited because of the relatively young age of the subjects, and should therefore be interpreted with caution.
Conclusion
Patients in China, and the entire population, have the tendency to seek care from the best possible health care facilities regardless of how serious their medical conditions are. Efforts have been made to channel patients toward primary care institutions, with the hope that such a policy not only improves access to care, but also improves rational use of health resources and helps strengthen primary care institutions financially.
Our study indicates that, as repeatedly proven in other parts of the world, gatekeeper policy is effective in orienting patients toward community health facilities in China without substantially lowering patient satisfaction. Along with increased investments in rebuilding China's primary care network and expanding insurance coverage, implementation of gatekeeper policy, more specifically, making reimbursement conditional on CHC referral, can help alleviate the prevailing problem of "too difficult and too expensive to see a doctor" in China.
